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Abstract 
This project continues research of photophysical properties of asymetrically substituted 
2,5-diarylidene cyclopentanone dyes. A new conjugated cyclopentanone dye (2E,5E)-2-
benzylidene-5-(4-dimethylaminobenzylidene)-cyclopentanone was synthesized and its 
photophysical properties studied. Absorbance and fluorescence spectra taken in several solvents 
of varying polarity illustrated that the maxima undergo a red shift with increasing solvent 
polarity. Quantum yields were calculated from fluorescence curves and radiative and 
nonradiative decay constants were calculated from lifetime measurements in dichloromethane, 
ethanol, and toluene.  Geometry optimization and TD-DFT calculations were also performed for 
this new compound.  
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Introduction 
 A conjugated chemical compound is one in which the structure consists of alternating 
single and double bonds.  Due to the overlap of p-orbitals, electrons in the compound are allowed 
to flow freely through the system.  These compounds exhibit interesting photophysical properties 
in their  electronically excited states as electrons jump from one energy level to the other.  The 
following Jablonski diagram seen in Figure 1 outlines how energy behaves as electrons jump 
levels. 
 
Figure 1: Example of a Jablonski Diagram 
 One specific group of conjugated compounds to consider are 2,5-diarylidene 
cyclopentanone dyes. These dyes serve many purposes as they are used in photosensitizers and 
fluorescent solvent polarity probes, among other applications. 
 The purpose of the research in this project is to gain an understanding of how these dyes 
behave.  In past years, a large number of dyes, both symmetrically and asymmetrically 
substituted, have been prepared for further study.  The goal is to examine all of these dyes to see 
what causes their differences in behavior.   
 A newly synthesized compound called (2E,5E)-2-benzylidene-5-(4-
dimethylaminobenzylidene)-cyclopentanone (bdmab) was studied.  The general structure of an 
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unsubstituted 2,5-diarylidene cyclopentanone dye and the structure of bdmab are shown in 
Figure 2. 
  
Figure 2: General Structure of a 2,5-diarylidene cyclopentanone dye (left) and the 
structure of bdmab (right) 
Bdmab is soluble in a range of solvents of varying polarity.  Solutions exhibit different colors 
depending on the polarity of the solvent.  The spectroscopic and photophysical properties of this 
compound were studied in thirteen solvents which consisted of measuring absorbance and 
fluorescence spectra, fluorescence quantum yields, and fluorescence lifetimes. 
  
O
(H3C)2N
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Experimental 
 Bdmab was synthesized using the following reaction scheme as shown in Figure 3: 
 
 
 
 
 
 
 
Figure 3: Synthesis mechanism of bdmab 
Synthesis of (E)-2-benzylidene-cyclopentanone (1pdbun) 
 Dichloromethane (5.6 mL) was added to a clean, 50mL round bottom flask attached to a 
ring stand over a stirring plate and equipped with a stirring bar.  Benzaldehyde (0.51 mL, 5.0 
mmol) was added to the round bottom flask, and the solution was stirred.  N,N-
dimethylammonium-N’N’-dimethylcarbamate (DIMCARB) (3.3 mL, 27.5 mmol) was then 
added to the roundbottom. 
 The mixture was left to stand for 5 minutes to allow all carbon dioxide to escape.  
Cyclopentanone (0.44 mL, 5.0 mmol) was added.  The flask was then closed with a stopper, 
sealed with Parafilm, foiled, and left to stir overnight for 24 hours. 
 Solvent was extracted from the resulting solution via rotary evaporation at room 
temperature.  A dark orange, oily liquid remained.  The compound was then neutralized by 
adding 10mL of 0.5M sulfuric acid.  The resulting material was dissolved in some ethyl acetate.  
The crude material was extracted three times with 25 mL of ethyl acetate (see Appendix A). The 
O
+
O
H
DIMCARB
CH2Cl2
O
1pdbuncyclopentanone benzaldehyde
1pdbun +
O
H
(H3C)2N
bdmab
NaOH
EtOH
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resulting organic solution was dried by adding sodium sulfate to the Erlenmeyer flask.  The flask 
was stoppered, sealed with Parafilm, and foiled and left to sit over the weekend. 
 The solution was filtered through a glass funnel stoppered with cotton, and the crude 
material was concentrated via rotary evaporation.  The resulting mixture was stored in a 250 mL 
round bottom flask which was stoppered, sealed with parafilm, and foiled.  
 A slurry of the crude product was created with silica gel.  The resulting solution was 
rotovaped until all that remained was the solid silica powder containing the material.  A column 
was packed for column chromatography using hexane as a mobile phase (see Appendix A). The 
solid silica gel sample was added on the top.   
 The column was run for a period of two weeks.  14 fractions were collected from the 
column and TLC samples were taken to compare fractions using a mobile phase of equal parts 
ethyl acetate and hexane.  Structure identity was confirmed by 
1
H and 
13
C NMR spectroscopy 
and purity was confirmed by TLC. 
 Fraction 11 was determined to contain the bulk of the desired product.  Fraction 14 was 
added to fraction 13.  Fractions 6 and 7 were discarded.  NMR samples of fractions 5, 11, 12, and 
13 were taken and observed.  Fraction 5 (the blue band that eluted before the product band) did 
not contain any product, so fractions 1-5 were discarded.  Fractions 12, 11, and 13 contained 
product.  However, fraction 13 also contained benzaldehyde, which is undesirable.  Fraction 12 
was added to fraction 11 and the solvent evaporated in vacuo.  All other fractions were 
discarded.  A percent yield of 44.2% was achieved.  Mathematical analysis can be observed in 
Table 3 found in Appendix B. 
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Synthesis of (2E,5E)-2-benzylidene-5-(4-dimethylaminobenzylidene)-
cyclopentanone (bdmab) 
 1pdbun (0.2 g, 1.16 mmol) was added to a 225 mL Erlenmeyer flask and allowed to 
dissolve in ethanol.  Then, a sodium hydroxide solution (2.0 mL, 2.5% wt/volume) was pipetted 
into the 1pdbun solution to produce an enolate intermediate.  In a separate 125 mL Erlenmyer 
flask, ethanol (50 mL) was added to (E)-4-dimethylaminobenzaldehyde (0.713 g, 1.16 mmol) to 
form a solution.  The aldehyde solution was then pipetted to the enolate solution.  The resulting 
solution gradually changed color from yellow to bright orange. A light precipitate formed.  The 
reaction mixture was foiled and allowed to stir overnight. 
 The product was collected via two-phase extraction three times using 50mL of 
dichloromethane collecting the organic layer.  The resulting solution was dried over sodium 
sulfate overnight.  The mixture was then filtered and separated via silica gel chromatography and 
the yellow band was collected.  TLC analysis yielded pure product. 
0.08g of product was collected and a percent yield of 23.4% was achieved.  Analysis can 
be observed in Table 4 of Appendix B. 
 
  
 
 
12 
Spectroscopic and Photophysical Measurements 
Absorbance and Fluorescence Spectra 
 Absorbance and fluorescence spectra of bdmab were taken following the procedures 
outlined in Appendix A.  Absorption spectra were measured with a Shimadzu UV2100U 
spectrometer (2-nm band pass).  Fluorescence spectra were obtained with a Perkin-Elmer LS 
50B luminescence spectrometer equipped with a red sensitive R928 phototube.  The compound 
was studied in thirteen solvents of varying polarity outlined in Table 6.  Figure 14 shows relative 
intensities for absorbance and fluorescence of bdmab in these solvents. 
Fluorescence Quantum Yield Measurements 
 Fluorescence quantum yield calculations were measured in duplicates for nine solvents 
outlined in Table 7.  A stock solution of bdmab in each solvent was prepared and a baseline was 
run in each solvent according to procedures in Appendix A.  An absorbance spectrum of the 
solution was then run.  The concentration of the solution was altered appropriately until the max 
value yielded an intensity of approximately 0.5.  Once this was achieved, the solution was 
diluted by adding 1.0 mL to a 10 mL volumetric flask via a graduated pipette and filled to the 
mark with solvent.  The absorbance of this 1:10 diluted solution was then run.  Fluorescence 
emission spectra were then run on each of these 1:10 diluted solvents.  The max absorption value 
for each solvent was 450nm. The same procedures were used for the standard solution, 
fluorescein in 0.1M NaOH (f=0.95). 
 The fluorescence quantum yield of a compound is the ratio of photons emitted by the 
compound to the total number of photons absorbed by the compound.  A quantum yield depends 
on the compound studied and a standard solution. It can be calculated by the following equation: 
c=s[(As*nc
2
*Dc)/(Ac*ns
2
*Ds)]                   (1) 
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 Where s is the quantum yield of the standard, A is the absorbance at the fixed excitation 
wavelength, n is the refractive index of the solvent and D is the area under the emission 
spectrum.  The subscripts refer to the values for the standard solution (s) and the compound in 
the experiment (c).  All quantum yield calculations were performed using MathCad.  
Fluorescence Lifetime Measurements 
Fluorescence lifetimes were obtained for bdmab in three solvents using a Photon 
Technology International TM-3 time resolved spectrometer with nitrogen dyelaser excitation.  
The solutions were degassed with nitrogen to remove oxygen. 
 Constants for radiative decay (kf) and nonradiative decay (knr) were calculated using the 
following equations: 
kf=f/f                                   (2) 
knr=[(1/f)-1)Kf                      (3) 
kf was calculated using the ratio of the quantum yield to the lifetime and that value was then used 
in equation (3) to calculate knr. 
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Synthetic Analysis Spectra 
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Figure 4: Infared Spectrum for bdmab 
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Figure 5: Complete 1H NMR spectrum for bdmab region  2.0-8.0 ppm 
 
 
 
Figure 6: 1H NMR for bdmab region 2.9-3.06 ppm 
 
 
16 
 
Figure 7: 1H NMR spectrum for bdmab region  6.5-7.7 ppm 
 
 
Figure 8: 13C NMR spectrum for bdmab 10-210 ppm 
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Figure 9: 13C NMR spectrum for bdmab DEPT-90  100-140 ppm 
 
 
Figure 10: 13C NMR spectrum for bdmab DEPT-135  region  20-140 ppm 
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Figure 11: 13C NMR spectrum for bdmab DEPT-135 region  25-40 ppm 
 
 
 
Figure 12: 13C NMR spectrum for bdmab DEPT-135  100-140 ppm 
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Results and Discussion 
 
Table 1: Spectroscopic and photophysical properties for bdmab in various solvents 
Solvent abs (nm) fl (nm) f ET(30) 
(kcal/mol) 
f f (ns) kf (s
-1
) knr (s
-1
) 
MeOH 455 608 0.3093 55.4 0.0032 - - - 
EtOH 454 612 0.2887 51.9 0.0093 ~0.1 9.30*10
7
 9.91*10
9
 
1-PrOH 454 599 0.2746 50.7 - - - - 
2-prOH 450 598 0.2769 48.4 0.0028 - - - 
ACN 440 617 0.3054 45.6 0.017 - - - 
DMF 447 623 0.2752 43.2 0.052 - - - 
DCM 445 574 0.2171 40.7 0.25 2.1 1.19*10
8
 3.57*10
8
 
EtOAc 426 559 0.1996 38.1 0.10 - - - 
n-Hex 406 463 -0.004 31.0 - - - - 
Acetic Acid 461 598 - - - - - - 
Toluene 428 510 0.0131 33.9 0.019 0.23 8.26*10
7
 4.26*10
9
 
CS2 454 509 -0.007 32.8 - - - - 
CCl4 425 481 0.0119 32.4 0.0076 - - - 
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Absorbance and Fluorescence Spectra 
 Dissolving bdmab in different solvents yielded solutions of varying colors.  Nonpolar 
solutions were bright yellow, and absorbed in the lowest range of the visible spectrum.  Polar 
aprotic solvents were darker yellow, absorbing slightly higher than the nonpolar solutions.  The 
alcoholic solutions (polar protic) were light orange and absorbed higher than the other solutions.  
Therefore, as polarity increased, max also increased.  A visual representation of relative 
intensities for seven solvents can be seen in Figure 14. 
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TD-DFT Results 
 
 
Figure 13: Compound molecular orbitals of bdmab in the gas phase  
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Spectroscopic Analysis Spectra 
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Figure 14: Absorbance (red) and fluorescence (blue) for seven solvents  
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Figure 15: Plot of the fluorescence quantum yield against the corrected fluorescence 
spectral maxima for bdmab in protic solvents (unfilled) and aprotic solvents (filled) 
outlined in Table 7.  
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Figure 16: Plot of the fluorescence quantum yield for bdmab against ET(30) in protic 
solvents (unfilled) and aprotic solvents (filled) outlined in Table 7. 
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Figure 17: Plot of the absorbance (red) and fluorescence (blue) spectral maxima for bdmab  
in protic solvents (unfilled) and aprotic solvents (filled) against the ET(30) scale.  
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Figure 18: Lippert-Mataga plot for bdmab in protic solvents (unfilled blue) and aprotic 
solvents (filled red) outlined in Table 6.  
=14.47D 
e=20.84D 
g=6.37D (B3LYP/6-311+G(d,p))  
 
 
 
27 
Conclusions 
 A number of conclusions were made concerning the new compound bdmab.  A red shift 
was observed for bdmab in solvents ranging from nonpolar to polar, aprotic and protic.  Red 
shifting is more pronounced in fluorescence than in absorbance. Furthermore, TD-DFT 
calculations that were carried out in the gas phase and in three solvents, as well as Lippert-
Mataga data support the internal charge transfer nature of the S1 excited state.  A close study of 
photophysical properties of the compound showed solvent dependence.  Fluorescence quantum 
yields that were taken in nine solvents ranged from values of 0.0028 in isopropanol to 0.25 in 
dichloromethane.  Fluorescence lifetimes that were measured in three solvents ranged from 
approximately 0.1ns in ethanol to 2.1ns in dichloromethane. 
 The compound behaved as expected upon analysis of most data, including absorbance 
and fluorescence.  However, there are a few interesting points to be made.  First, it was 
discovered that bdmab cannot be used as a pH sensor.   When a fluorescence spectrum of a dye is 
taken in acetic acid, it sometimes produces a double-peaked spectrum.  This second peak will 
diminish and eventually disappear as the solution is diluted, which raises the pH.  Bdmab in 
acetic acid does not produce a double-peaked fluorescence curve, so it cannot be used in this 
way.  At this time it is unclear what features of a compound designate whether or not this 
phenomenon will occur.  Another interesting observation is the behavior of the plotted data.  
Through the study of various dyes of this nature, it has been shown that a plot of fluorescence 
quantum yields against the corrected fluorescence maxima for multiple solvents will have a 
parabolic or bell curve behavior.  While this is true for bdmab, the increase in the middle of the 
curve is quite dramatic.  It is not yet known why there is such a steep increase in the curve, and 
this matter should be further studied.  Finally, it should be noted that it was not possible to obtain 
an accurate fluorescence lifetime for bdmab in ethanol.  The value was approaching the 
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minimum limit of detection of the instrument, which is 0.1ns.  Thus, the value of the lifetime in 
ethanol was reported as an approximation, and should not be considered an actual value. 
 There is still much work to be done concerning the spectroscopic and photophysical 
properties of bdmab.  Fluorescence quantum yields and lifetimes should be studied in more 
solvents.  Laser flash photolysis should also be conducted in order to study its triplet state 
characteristics.  Given that the absence of dual fluorescence bands in acetic acid supports that 
bdmab does not undergo excited state proton transfer in that particular solvent, the compound 
can be studied in stronger acids such as sulfuric or phosphoric acid to further explore its potential 
to act as a pH probe.  In the future, further analysis of this compound and of others should be 
attempted as well, as it will help form theories and provide an understanding of how these 
compounds behave.  
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Appendix A: Procedures 
Creating a Stock Solution with Serial Dilutions of known concentration 
1.  Fill a volumetric flask 75-80% with the desired solvent. 
2. Weigh the desired amount of compound onto weighing paper using a mass balance. 
3. Add the solid compound to the volumetric flask using a glass funnel.  Use a pipette to wash 
the inside of the funnel and the side of the flask to make sure all the material goes into the 
solution. 
4. Swirl the mixture and let it stand.  When all solid is dissolved, fill the flask to the marked line 
and swirl again. This is the stock solution. 
To make a serial dilution: 
1. Decide on a desired diluted concentration and its desired volume.  Calculate how much stock 
solution will be needed to reach the desired concentration using the formula M1V1=M2V2.  
2. Use a micropipette to pipette V1 of the stock solution into a volumetric flask of size V2.  
3. Fill the flask to the stop line with solvent. 
4. Close the flask with a stopper. Invert 10-12 times to ensure the solution is mixed. 
Two Phase Extraction 
The purpose of this procedure is to separate organic content from aqueous content. 
1. Set up a ring stand with a separatory funnel. 
2. Add organic material and the desired solvent to the funnel. Stop the funnel with a ground glass 
stopper. 
3. Shake the funnel vigorously and then remove the stopper to expel any gaseous byproduct. Do 
this two more times. 
4. Remove the stopper and open the funnel to separate the aqueous layer.  Collect the aqueous 
layer in a separate beaker. 
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Preparing a column for column chromatography 
1.  Create a slurry using silica gel (or another stationary phase) and a desired solvent.  Swirl to 
make sure the gel does not settle. Pour the slurry into the column. 
2. Strike the side of the column to get excess gel to settle. 
3.  Concentrate the stationary phase by flashing it with nitrogen gas (with the stopcock open) 
4. Repeat until column is packed to the desired height. 
5. Rinse any excess silica down the column with solvent using a pipette. 
Preparing a TLC sample 
1. On a silica gel plate, mark a start line and a finish line in pencil.  Using a small capillary tube, 
draw up the desired material solution and press the end of the tube on the starting line, leaving a 
spot.  Add all desired materials in this manner.  Label each material above its spot at the top of 
the plate. 
2. Add approximately 4mL of desired mobile phase to a TLC jar.  Make sure the solvent line is 
below the starting line on the plate. 
3. Place the plate in the TLC jar using forceps and close the lid.  Remove when the solvent has 
traveled up the plate and reached the finish line. 
4. If necessary, observe the plate under UV light once it has dried and mark material spots with a 
pencil. 
Preparing an NMR sample 
1. Dissolve solid product in approximately 0.5mL of desired deuterated solvent. 
2. Add the solution to an NMR tube carefully using a pipette.  (Solution height in the tube should 
be approximately 1.5-2 inches.) 
3. Cap the tube and invert ten times to make sure solution is mixed.  Cover tube in foil. 
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Obtaining an absorption spectrum 
1. Fill a dram vile with 0.5-1.0mL of a desired solvent.   
2. Using a pipette, collect a small amount of the desired compound in the tip of the pipette and 
add to the dram vile.  Pipette the solution up and down a few times to mix well.  This is the stock 
solution. 
3. Rinse two quartz cuvettes with acetone and then with the desired solvent.  Fill both cuvettes 
with solvent and run a baseline spectrum as a black.  Run the baseline from 800nm to 200nm. 
4. In one cuvette, remove a small amount of solvent and top off with a small amount of stock 
solution.  Pipette the resulting solution up and down to mix well. 
5. Run the absorption spectrum with the same parameters as the baseline on the compound 
solution. 
6. Label important peaks using the peak labeling button and a threshold of 0.1. 
7. Save the data to a folder on the computer and copy to a flashdrive. 
Obtaining a Fluorescence spectrum 
1. Obtain an absorption spectrum (see previous procedure) and determine max. 
2. Rinse a fluorescence cuvette with acetone and then with solvent.  Fill the cuvette with solvent 
and pipette a small amount of stock solution, mixing well. 
3. For fluorescence emission, click the “Emission” tab.  Set the excitation wavelength to the 
value of max absorbance.  Run the emission scan from max +5nm to 900nm. 
4. For excitation, click the “Excitation” tab and set emission wavelength as the max from the 
emission spectrum.  Run the excitation spectrum from 200nm to max -5nm.  
5. Label important peaks for each scan using the peak labeling button and an appropriate peak 
threshold. 
6. Save the data in a folder on the computer and copy to a flashdrive. 
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Appendix B:  Additional Tables 
 
Table 2: Mole table for 1pdbun 
Compound mmol Amount (mL) 
dichloromethane - 5.6 
cyclopentanone 5.0 0.44 
benzaldehyde 5.0 0.51 
DIMCARB 27.5 3.3 
H2SO4 - 10 
 
Table 3: Synthetic Analysis of 1pdbun 
Compound Amount (g, mL) mmol Theoretical Yield Actual yield 
Cyclopentanone 0.44mL 5.0 - - 
Benzaldehyde 0.52mL 5.0 - - 
1pdbun 0.380g - 5.0mmol, 0.86g 2.2mmol, 0.380g 
 
Table 4: Synthetic Analysis of bdmab 
compound amount mmol Theoretical yield Actual Yield 
1pdbun 0.2007g 1.16 - - 
(E)-4-dimethylamino benzaldehyde 0.1732g 1.16 - - 
NaOH - - - - 
EtOH - - - - 
bdmab - - 1.16mmol, 0.3515g 0.0833g, 23.4% 
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Table 5: 1H NMR, 13C NMR, and IR data for bdmab 
1
H NMR 
 (, ppm) 
13
C NMR  
(, ppm) 
13
C NMR dept90  
(, ppm) 
13
C NMRdept135 
 (, ppm) 
IR  
(cm
-1
) 
2.95 (s, 6H) 
2.96-3.01 (m, 4H) 
6.66 (d, 2H) 
7.25-7.28 (t, 1H) 
7.32-7.35 (t, 2H) 
7.43-7.46 (m, 3H) 
7.50-7.52 (m, 3H) 
195.02, 
149.7992, 
137.33, 135.22, 
134.00, 131.82, 
131.56, 131.27, 
129.54, 127.89, 
127.64, 111.06, 
39.18, 25.60, 
25.52 
143.00, 131.82, 
131.27, 129.54, 
127.88, 127.64, 
111.06 
134.00, 131.82, 
131.27, 129.54, 
127.89, 111.07, 
39.18, 25.60 (CH2), 
25.52 (CH2) 
2962.29, 
2916.30, 
2850.26, 
1678.43, 
1605.74, 
1583.13, 
1542.88, 
1490.95, 
1443.85 
 
Table 6: Solvents for absorbance and fluorescence spectra 
Polar Protic Polar Aprotic Nonpolar Acidic 
Methanol Dichloromethane Toluene Glacial Acetic Acid 
Ethanol Ethyl Acetate Carbon Tetrachloride  
1-Propanol Dimethylformamide Carbon Disulfide  
Isopropanol Acetonitrile n-Hexane  
 
Table 7: Solvents for fluorescence quantum yield calculations and fluorescence lifetimes* 
Polar Protic Polar Aprotic Nonpolar 
Methanol *Dichloromethane *Toluene 
*Ethanol Acetonitrile Carbon Tetrachloride 
Isopropanol Dimethylformamide  
 Ethyl Acetate  
(Note: solvents marked with an asterisk were used to obtain fluorescence lifetimes.) 
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Appendix C: Sample Fluorescence Quantum Yield Calculation 
   
Quantum yield determination for bdmab in undegassed DCM 
with red sensitive tube. Experiment 1 
 
 This QuickSheet demonstrates Mathcad’s cspline and interp 
functions for connecting X-Y data. 
Enter a matrix of X-Y data to be interpolated: 
Enter spectral data for compound after converting to wavenumbers, multiplying intensity by 
lambda squared DO NOT normalize intensity. Insert data from Excel -right key, paste table. 
 
Click on the Input Table above until you see the handles, and 
enlarge it to see the matrix data used in this example. 
 
  
Spline coefficients: 
 
Fitting function: 
 
Connors
data1
21978.02 62.34·10
21953.9 62.32·10
21929.82 62.29·10
21905.81 ...

data1 csort data1 0( )
X data1
0 
 Y data1
1 

S1 cspline X Y( )
fit x( ) interp S1 X Y x( )
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Sample interpolated values: 
 
 
 
Correction factors for LS50B with red sensitive tube 
DATA Limits 12,500-22,200 Wavenumbers 
 
 
  
Spline coefficients: 
 
Fitting function: 
Fitting function: 
 
 
fit 21000( ) 1.419 10
5

fit 18800( ) 8.044 10
6

1.2 10
4
 1.351 10
4
 1.502 10
4
 1.653 10
4
 1.803 10
4
 1.954 10
4
 2.105 10
4

X-Y data                                                      
Cubic spline interpolation
bdmab in DCM
Wavenumbers
In
te
n
si
ty
corrdata
0 1
0
1
12500 19.04
12550 ...

xdata csort corrdata 0( )
A corrdata
0 
 B corrdata
1 

S cspline A B( )
corrfit x( ) interp S A B x( )
corrspec x( ) corrfit x( ) fit x( )
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Enter a matrix of X-Y data to be interpolated: 
Enter spectral data for standard (fluorescein) after converting to wavenumbers, multiplying 
intensity by lambda squared DO NOT normalize intensities. Insert data from Excel -right key, 
paste table.  
Click on the Input Table above until you see the handles, and 
enlarge it to see the matrix data used in this example. 
 
  
Spline coefficients: 
 
Fitting function: 
 
 
1.25 10
4
 1.42 10
4
 1.59 10
4
 1.76 10
4
 1.93 10
4
 2.1 10
4

0
1 10
7

2 10
7

3 10
7

4 10
7

Wavenumbers
corrspec x( )
fit x( )
x x 
l 1250012550 22200
l
41.25·10
41.255·10
41.26·10
...

corrspec l( )
61.381·10
61.669·10
61.845·10
62.106·10
...

12500
21000
xfit x( )



d 4.547 10
10

12500
21000
xcorrspec x( )



d 7.216 10
10

stdata
21978.02 65.14·10
21953.9 65.09·10
21929.82 ...

stdata csort stdata 0( )
C stdata
0 
 D stdata
1 

S cspline C D( )
sfit x( ) interp S C D x( )
sfit 18000( ) 1.159 10
7

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1.4 10
4
 1.6 10
4
 1.8 10
4
 2 10
4

0
1 10
7

2 10
7

3 10
7

sfit x( )
D
x C 
scorrspec x( ) corrfit x( ) sfit x( )( )
1.25 10
4
 1.42 10
4
 1.59 10
4
 1.76 10
4
 1.93 10
4
 2.1 10
4

0
2 10
7

4 10
7

6 10
7

scorrspec x( )
sfit x( )
x x 
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Area under corrected compound curve 
Area under corrected standard curve 
 
 
  
  
  
Absorbance at (ex) 
Index of refraction   
  
quantum yield of  
standard 
 
 
 
Compound
Standard
12500
21000
xcorrspec x( )



d 7.216 10
10

12500
21000
xscorrspec x( )



d 6.564 10
10

Dc
12500
21000
xcorrspec x( )



d
Ds
12500
21000
xscorrspec x( )



d
Dc 7.216 10
10
 Ds 6.564 10
10

Compound Standard
Ac 0.04814 As 0.00914
DCM NaOH
nc 1.424 ns 1.334
QYs 0.95
QYc QYs
As
Ac






 nc
nc
ns ns






Dc
Ds







QYc 0.226
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Appendix D: Sample Fluorescence Lifetime Calculation 
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